Abstract
Introduction
As information technologies (IT) advance at an ever-increasing pace [21, 36] , many organizations have started to adopt them, and initiated a process of digital transformation. Digital transformation refers to a process where IT is applied in different areas of the organization with the intent to improve their operations [3] . In addition to providing new opportunities, new operational requirements emerge during the digital transformation [39] . This often makes traditional approaches to managing IT resources and providing services insufficient [3, 28] . Consequently, new challenges related to IT management have emerged [22, 34] .
The change in the operational environment is taking place in both the private and public sectors. In this paper, we focus on the public sector, where municipalities, cities, agencies, and other public sector organizations have started to utilize different IT solutions to improve their customer service, cut costs, and gain greater efficiency [29] . So-called smart city endeavors are becoming common [11] . In municipalities, this means new ways to serve the citizens by providing digital services and increasing citizen involvement in governance [10] .
Despite the well-reasoned objectives for new digitalization efforts, public sector organizations have not managed to utilize the full potential of IT applications [19] . One reason for this is that the IT departments are not always adequately equipped to provide and support business units with new technical solutions [49] . For example, greater agility is required from the IT departments to make them capable of responding to the rapid changes in the operational environment and in the customer needs [45] . Agility, however, is not typical in public sector organizations as they are hierarchical in structure and have a tendency to change slowly [7, 35] . Nonetheless, as public sector organizations are implementing smart city projects and undergoing digital transformation [39] , there is a need to develop approaches that enable public sector IT departments to adapt and adjust to the new requirements of their operational environment [28] .
In this paper, we present one approach to cope with these issues. Our case is an IT department in a large municipality in Finland, which, during our research project, underwent an organizational transformation from a traditional, distributed IT department to an advanced but centralized unit in order to increase the speed of IT development process, improve customer services, and solve operational issues in a cost-efficient manner.
We seek answers to the following research question: How can a public sector organization organize its IT development process in response to digitalization? As an IT department is typically responsible for multiple tasks, such as administrating computers, maintaining old systems, and developing an organizational architecture [31] , which require different activities and processes, we limit our focus only to the process of providing support for new customer needs, i.e., the IT development process. This paper is organized as follows. First, the role of the IT department and new requirements of their operations is identified from the literature. Then we proceed to research methods and settings, and present the findings from our case. Finally, the findings are reflected in the literature. The paper ends in conclusions.
Background
Traditionally, IT departments in both public and private organizations have been responsible for the following four tasks: running IT-related operations such as operating and administrating computers and networks; developing new systems and maintaining old ones; developing organizational architecture, referring to operations related to setting a strategy and providing frameworks and standards for system operations; and identifying business requirements [31] . Within these tasks, the IT departments' ultimate objective has been to ensure that IT could deliver business value [44] .
After these early days, IT has become a more strategic asset for organizations [9, 26] . Instead of focusing only on managing their IT infrastructure, IT departments have adopted a new role in promoting digital innovation and business development [30] . They have become the drivers of the organization's digital transformation [20] .
Digital transformation and digitalization refer to a process of utilizing different digital technologies to improve existing products and services, or producing new ones [17] . Digital transformation does not mean simply the digitalization of existing processes or services but a more fundamental change in processes and organizational mindset [43] . Overall, digital transformation requires profound changes in the business models of the organization, and its processes, resources, operational methods and objectives, and culture [22] .
From the IT management point of view, this means new opportunities and challenges [23] . As [34] point out, the number of information systems (IS) and the level of their use has increased. Organizations have thus become more dependent on IT, which, in turn, have become more complex and more challenging to manage [18] . Also, organizations' business needs are changing rapidly [2] . To cope with these issues, IT departments need new practices, processes, and capabilities, so that they can support the organizations to benefit from the new technological advancements [4, 28, 41] . If it fails in this job, there is a significant risk that IT, instead of providing new opportunities, will become a hindering factor [34, 43] .
For IT departments, this requirement to adapt to the requirements of digitalization is concretized, for example, through the need to increase operational agility. [28, 46] found that IT agility is one of the main drivers of the IT department's ability to support organizational digitalization. Agility and flexibility refer to the ability to easily combine complex IT systems with changes emerging unexpectedly, for example, in user needs, business processes, company structure, strategy, or from society [36, 45] .
It is vital for IT departments to change their practices. This is because they do not cope well with rapid IT changes. For example, IT projects are notorious for delays and budget overruns as requirements and technologies can change during IT projects [2, 40, 47] . Hence, IT departments need to flexibly consider constantly changing technical and organizational issues in the development projects [27] . This requires a different attitude toward IT development, flexible IT infrastructure, and new working practices [5, 6, 8, 14] .
In addition to the need for agility and flexibility in the development process, the literature has also argued for enterprise architecture (EA) being a precondition to successful digital transformation [45] . EA becomes critical since without proper foundations and comprehensive understanding about the IT infrastructure, the IT department's ability to deliver digital services is weak [28] . With properly defined processes, information systems, technologies and data, IT departments are equipped to find suitable solutions to arising needs [16] . With the understanding of EA, they can also suggest new services and not merely react to needs from elsewhere in the organization [15] . Hence, properly implemented EA improves the agility of IT departments.
The importance of adequate EA is emphasized [37] . [38] pointed out that recent (IT) architectural descriptions tend to be more problematic and complex than the ones created before the digitalization efforts took place. Consequently, when there is a strong infrastructure in place and the IT and business work as a partnership, it would be easier for the IT function to produce real business value [44] .
All this points out the criticality of a shared mindset between business and IT. This allows essential changes in operations and supports sufficient utilization of the IT infrastructure [48] . Efficient collaboration between business and IT units is an enabler of organizational digitalization [20] . It not only enables better change management in IT projects but also helps with sensing the customer needs and responding to them. This interaction is critical to the creation of business value [42] .
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Research settings and methods
This study has been conducted as an interpretive qualitative single case study [50] in a municipality of 210,000 inhabitants and 10,600 employees in Finland. We study a change process in the municipality's IT department with 45 people.
The IT department was struggling with the change in its operational environment where new IT needs are emerging at an ever-increasing pace, and the number of ongoing acquisitions of new IS are growing. We studied their efforts to adapt and adjust to the new requirements, which they did by significantly changing their working practices and processes. This particular case was selected as the municipality's issues with the IT development were commonly known, discussed, and awarded in the Finnish press, and as it was currently conducting a radical change in its operations.
We focus especially on the changes of the IS development process. During the time of data collection from January 2017 to December 2017, the organization had designed and implemented, with a consultancy agency, a new organizational structure and development process.
The data were collected using a semi-structured open interview method. The interviews followed the same protocol although we emphasized the issues with which the interviewees were knowledgeable and interested. All interviews were audio-recorded and transcribed.
We interviewed 17 individuals involved in the design and implementation of the reorganization (see Table 1 ). Six interviewees were interviewed twice, first at the beginning of the year when the change process was started and the initial situation was studied, and second at the end of the year when the new process had been in use for two months. Then the focus was on the results of the change. Throughout the study, we, the researchers, acted as outside observers. To gain a comprehensive understanding of the situation before the change, an IT procurement project was also included as an example. The project was selected as being considered as a representative case.
We supplemented the interviews by analyzing different models and diagrams on the new development process, provided by the consultancy agency. During our visits to the IT department, we were also able to observe the slide shows and physical Kanban board, located in the common area of the office. The data were analyzed inductively, using a datadriven approach [50] . The process of analysis is presented in Figure 1 . We started the analysis by constructing the old and new IT development process models from the interviews and models and diagrams. After this, different problems in the old process model were identified from the interviews, reflected in the new model, and analyzed whether they were actually solvable or solved. Although the organizational change has officially been finalized, the IT department applies a continuous development approach.
Findings

Initial situation
There were multiple challenges, initiating the organizational change, in the municipality and its IT department. First, the IT department had very slow internal operations, leading to slow service times, IT development, and business unit dissatisfaction. Existing IT resources were poorly managed due to a poorly implemented EA approach. This resulted in insufficient use of existing resources. Finally, the collaboration with business units and other customers of the IT department was defective.
Slow internal operations: One significant operational problem was the lack of explicitly assigned decision-making power: " [earlier] there was actually nothing, things just came from here and there" [Consultant A]. As a result, many topics were presented to the IT steering group, which, however, was not knowledgeable about the reasons behind the issues, because of their distance from daily operations.
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The IT steering group was thus inefficient as it could not focus on financial issues and decisions but had to address operational matters as well. This delayed the decisions from being made as quickly as would have been beneficial, even though the decisions were always positive. This indecisive and inefficient process slowed the IT department's development operations significantly.
Development projects were also slowed down by a lack of knowledge related to the skills, competences, and knowledge of employees in the business units. Consequently, significant amounts of time were lost since people had to search for the individuals with the appropriate knowledge. In many cases, neither the individual nor knowledge existed, but the information had to be created.
The IT department was also struggling with its inability to spend the money and resources allocated to its development processes. In most cases, the IT development was about procuring IT. Due to the tendency of public sector procurements to end up in the juridical process, the procurement projects were regularly prolonged. However, the IT department had no adequate system to reutilize money and resources while waiting for court decisions. " Let . The result of all this was that the procurement process was inefficient and made the IT department's productivity look very alarming. It simply seemed that they were not doing anything as no money was spent and no results achieved.
Poor IT resource management: Besides difficulties with extremely slow operations, the IT department was struggling with a poor understanding of their existing IT infrastructure and resources. This lack of understanding led to a tendency to acquire new IT systems even when there were existing ones providing similar functionalities or solutions elsewhere in the municipality.
The EA team at the municipality caused another problem. The team was established to support the IT projects and to provide an overview of the existing resources and IT infrastructure. However, their work mainly focused on acquiring reference architectures from outside consultants, and conducting project auditions. Due to the issues with EA, there was no proper planning for the future. New systems were acquired when new needs emerged. It was thought that the IT steering group would evaluate the strategic value of the proposed investment; it was not done sufficiently. IT resource management in general seemed to be random.
Poor collaboration with the business units: In addition to the internal issues, the IT department suffered from significant problems with their customer collaboration. Due to poor collaboration, the business units perceived that they were not properly supported. Slow development processes did not ease the situation.
The slowness of the IT departments' processes was the key issue in improving customer service and collaboration. This problematic situation resulted in the business units avoiding involving the IT department in their IT development ideas as long as possible. The business units independently prepared and drafted the outline of the system they wanted, surveyed potential suppliers, and invented the way to implement the system. Consequently, procurement plans and proposals presented to the IT steering group were prepared by the business units themselves. However, although the business units had domain knowledge of their field, they had little understanding of IT. IT issues were thus underrated in the investment proposals. The IT department had little to no influence on the requirements specification, or chances to evaluate how well the system would fit with existing IT infrastructure.
New approach
To address these challenges, the CIO initialized an organizational change project. He hired assistants from an external consultancy office. They developed a new process, which is presented in Figure 2 .
In the first step, when the needs of the business units emerge, the business unit is expected to contact their assigned account manager at the IT department. The account manager will then present the need to IT department's new Solution Office, where the need is evaluated. A solution is then refined with the business unit customer and the IT department's specialist, knowledgeable on those particular needs and solutions.
Brainstorming sub-process at the Solution Office is presented in Figure 3 .
In the brainstorming stage, the need is first analyzed in-depth in collaboration with the customer (business unit representative). In addition to normal discussions and debates, this analysis includes "a solution day", where the business unit representatives, i.e. the end users of the new system, meet with the IT department people to share thoughts about the needs and expectations. The extent of the solution day is dependent on the scale of the potential solution. The urgency is then considered in relation to the business unit's year clock phase, i.e. is there a certain time when the solution implementation can/cannot be made (c.f. [24] ). Then a person at Solution Office conducts a business unit research to find out if other units have solved that particular problem. The brainstorming proceeds to idea dialogue where different alternatives are detected, processed and described. In the real time (RT) Sprint phase, they are further elaborated and evaluated. Typically, three alternatives are approved and presented to the business unit for their selection.
The selected solution is then taken to the IT steering group, where the investment decision is made. If the business unit has saved, secured, or obtained financial resources, they might be given permission to implement the solution in collaboration with the IT department immediately. If there is no funding but the solution is considered to be essential, it is included in the investment list to wait for funding and other resources.
After this point, the new process follows the old one. A development project is created, and a team is 
Main changes in the processes
Although there were several changes in the IT development process, six stood out in the interviews. They are presented next.
Establishing a lean enterprise steering group: The new steering group was established to speed up the decision-making at the IT steering group by moving operational decisions to the new group. This new lean enterprise steering group was expected to solve some of the power and responsibility issues in the IT department, because now there was a place where emerging IT specific issues could be solved. However, at the time of the interviews, it was still unclear how much decision-making power the lean enterprise steering group would actually gain. This is because the decision-making process related to large IT investments requires acceptance not only from the IT steering group, but also from the municipality's management group, where the mayor has the final word. This is a process that cannot be changed by the IT department.
Appointing a development manager: The CIO appointed a new management role, a development manager, in his management team. His responsibility was to gain an overview of the IT development process and its bottlenecks, and speed it up. The development manager was also expected to improve the use of funding and other resources in the procurement processes.
Establishing a Solution Office: In the change process, the focus was mainly on reorganizing the first phases of the IT development process. For this purpose, the IT department created a virtual team, referred to as the Solution Office, whose main task was to design and develop solutions to the needs from the business units, delivered by the business unit's customer specialist. This process was described earlier and presented in Figure 3 . Due to the municipality's human resource policies, the CIO was not able to establish a new team with new employees. Consequently, the Solution Office was virtual, with an appointed leader but part-time members from other units at the IT department, recruited according to the needs of each proposal. The objective of the team was to encourage the business units to contact the IT department as early as possible with their new IT development proposals.
Adopting new work management approaches: Besides changes in the IT department's process structures, also their daily operations were changed.
One of these changes was the introduction of lean thinking [13] . IT teams, especially the Solution Office, started to use the Kanban approach [1] , where all suggestions, ideas, projects, and their progress were presented. Teams also adopted the practice of regular Scrum meetings [25] . In addition, the office space was converted into an open office to support better collaboration and knowledge transfer between employees.
Removal of EA reviews and the integration of the architects with the development process: The role of enterprise architects was significantly changed. The EA review team, responsible for auditing the IS projects, was disbanded and mainly expelled. The remaining architects were included in the new Solution Office. This way they were involved in new projects from the very beginning. The architects had better chances to assist the projects, where they were now welcomed as the benefit of having an architect became evident. The municipality also hired more enterprise architects to make sure that they were able to be involved in critical projects and assist different business units with the creation of digitalization strategies.
Initializing digitalization strategy work with the business units: The latest effort to improve collaboration with business units and planning for the future, the IT department started to encourage and assist the business units in creating their own digitalization strategies. So far, this has taken place mainly in the municipality-owned corporations, but there is a growing interest also among other business units, such as in health care. Because of this, the implications are still unknown. However, in the interviews, the CIO, main architect, and consultant responsible for digitalization considered this as a significant step toward the planned and strategic digitalization efforts.
Discussion
We will next discuss the issues from two perspectives, the new process model, and generic lessons learned.
Evaluation of the new process
There were several problems at the IT department before the process renewal. Most severe were the need to increase the speed of the IT development process, improve customer services, and solve operational issues such as a lack of explicitly defined responsibilities and insufficient usage of existing resources.
Our findings indicate positive effects on operational challenges and poor IT resource management. For example, the interviewees felt that information sharing and collaboration inside the IT department have improved significantly. Also, the enterprise architects' involvement in the IT development had been enhanced.
However, the changes did not resolve all the critical issues disclosed in the interviews. For example, the changes did not take into consideration the issues with the customers or the main bottleneck of the development process, i.e., the slowness of the investment acceptance. Customer collaboration still remains the responsibility of the account manager. Since the customers were unsatisfied with them already before the change, the changes neither improved nor diluted these relationships. It is consequently not guaranteed that the situation will improve in the future.
On the other hand, the IT steering group and municipality's management group are still responsible for the investment decisions related to development projects. While the lean enterprise steering group can take over many operational decisions and background checks, it is unknown whether this will actually speed up the decision process. Even before the change, the management group focused first on the most important decisions, meaning that the operational decisions were typically postponed. Consequently, although the process change improved operational issues in the IT department, it did not speed up the decision-making process. This was one of the main objectives of the organizational change.
It can be questioned whether the IT department actually focused on the main problems of the development process. The new model emphasizes planning at the early phases of the IT development projects and proposals. Yet it is questionable how this planning contributes to the IT procurement, which has been identified as challenging [32, 33, 38] . The process renewal did not consider these issues, although it was acknowledged in the interviews.
It is very difficult to solve several challenges simultaneously, with only one model. This is concretized especially when multiple stakeholders are involved. As [20] point out, it is essential that IS and business leaders share similar mindsets and goals for making the adaptation of new technologies and processes possible. In municipality settings, this is often very difficult, as, for example, investment decisions are political and the CIO as a public officer cannot make them by him/herself [12, 48] . This is a topic with which they will most likely struggle during their digital transformation endeavors. This, however, does not remove the need to improve the operations.
Many topics in the change process can be considered successful. When the outcomes of the change are initially evaluated, it seems that one reason for the seeming success is that the IT department did not actually solve the difficult issues. For example, customer collaboration, which is identified as a critical aspect in digital transformation, is still problematic. Operational agility and flexibility improved, but because the changes were targeted and conducted only within the IT department, it remains unclear whether the actions actually had an impact on the other parts of the organization. These initial results need to be sufficiently evaluated after the new process has been in use longer. The process model needs also to be implemented elsewhere so that its generalizability can be assessed.
Lessons learned
Initially the change project aimed at integrating the EA approach with the IT development process. This triggered more changes, and resulted in redesigning the whole IT development process. However, EA issues, enforced by national legislation, created a feeling of urgency of change. This feeling was then used as an excuse to make broader changes at the IT department, and succeed there (c.f. [51] ).
One explanation for the success of this approach, as the CIO articulated, was that the development and implementation of the new process would never finish. The current process model, presented in Figure 2 , is only their latest version, which was revised and updated numerous times during the change process whenever new needs emerged, to be revised and updated regularly also in the future.
It seems that the interviewees were happy with this type of approach. The employees at the IT department seem to have found an atmosphere where they have started to believe that if new issues emerge, they will be considered and solved. This greatly contradicts the original situation where the problems were overlooked and accepted as they were. Consequently, a continuous development approach was perceived as appropriate.
Altogether, the changes were not small. Although the basic tasks did not change, the ways they are organized, executed, and reported did. This emphasizes that the change needs also to be (made) visible in daily tasks, not only in the structures or in the process descriptions. To change the atmosphere and attitudes in the IT department, it was necessary to change the way people collaborated within and outside the IT department.
In this case, the consultants also played a significant role in enabling and promoting the change. As they were not contaminated with the organization's former manners and bad culture, they were eager to improve the operations and try something new. They
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The CIO supported the use of consultants even though they were up to one third of the whole workforce in the IT department. His commitment to the change and trust toward the consultants was an important factor, demonstrating the importance of management's commitment to organizational change.
Despite the success in changing the atmosphere in the IT department, the external stakeholders and their lack of commitment, for example, as well as the absence of business unit representatives, hindered the change initiative as a whole. In December 2017, at the time of the last interviews and more than a year after the beginning, the IT department was still struggling to gain commitments from the business units to their new operations and practices. There were still situations in which the business units did not involve the IT department in their IT proposals. Gaining the commitment from all business units remains a task for the future.
Consequently, many aspects affect the success of the change initiative. For example, urgency to change (disbanding the EA team), continuous development of the new process model, alterations in managing the work practices and daily operations, the CIO's commitment, and the consultants' eagerness to help played a significant role. However, as the issues with the business units underline, the IT department can still improve the way it operates during the organizational changes. In this case, the lack of business unit involvement was the most obvious source of problems. As the business units were not properly considered and involved, they were not ready to commit to the new way of operations. What the consequences of this will be, remains to be seen later.
Conclusion
Digitalization creates new opportunities to organize work and generate business with both private and public sector organizations [29] . To capitalize these opportunities, organizations need to be ready to adjust their operations appropriately, and meet the need of the new environment. This becomes critical especially for the IT departments, which need to be able to respond to the changing customer needs and business opportunities.
In this paper, we have studied organizational change in a public sector IT department in Finland. We have illustrated that digitalization can create and raise numerous challenges, which can rarely be improved and solved by simple activities. More fundamental changes to daily operations, collaboration practices with every possible stakeholder, and the division of responsibilities are required. There is also a need to improve the integration of IT projects between different sections of the organization.
Our rather generic process model can be more easily implemented in other organizations. In so doing, our lessons learned will help organizations to improve their readiness to adapt to the new requirements of digitalization. This underlines our two-fold contributions. First, our process model answers the needs of digital transformation. It will help not only public sector IT management but may also help the private sector when they design and develop their own practices and processes. Second, our lessons learned become valuable for refining this model, and implementing it or other IT management models to other contexts. Especially the broadness of the change in the IT department, so that it touches all business units, and makes the change difficult to plan, design, and execute. These issues are directly usable by practitioners, but also researchers benefit from them when developing new frameworks and instructions, and possibly theorizing the change.
Our main limitation is the fact that the findings are based on a single case study. This means that the findings should be generalized cautiously. We are thus not claiming that these actions would solve all digitalization challenges in every organization. Instead, they should be applied after analyzing the new context. More research is obviously needed on this little-studied topic. This is acknowledged also in our case organization and in our future work, when we will assess the model and lessons after the new operation model has been in use for a longer time, almost another year. After this assessment, we can more strongly argue for the applicability of the model to other organizations. Both the consultants and our case organization have shown interest in disseminating the process model and the lessons they have learned to Finland, and further across Europe, where many public sector organizations are all trying to benefit from digitalization. After all, digital transformation will touch more and more organizations in the future.
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